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KEY MESSAGE

Parents using reproductive donation were able to establish a better quality of parenting than parents
spontaneously conceiving, despite the absence of a genetic link with their children. The review provides
valuable information for healthcare and medical professionals working with individuals facing complex and often
conflicting decisions regarding medically assisted reproduction.

ABSTRACT

This review examined whether the absence of a genetic link with one or both parents in families using reproductive
donation induced a different quality of parenting from that found in families with spontaneous conception or
autologous assisted reproductive technology (AUT-ART), where the genetic mother carries the pregnancy and

both parents have a genetic link with their children. MEDLINE, PsycINFO and PubMed were searched for English-
language studies published from January 1993 to October 2021. A total of 45 studies were included in the systematic
review, and 11 in the meta-analysis. The meta-analysis showed that in reproductive donation families, where there
was no genetic link between parents and children, there were higher positive parental values (P = 0.007) and lower
negative parental values (P = 0.007) than for parents and children in families that had spontaneously conceived. No
statistically significant differences emerged when the reproductive donation families were compared with the AUT-
ART families. The study showed that the quality of parenting was not conditioned by the presence or absence of a
genetic link; instead, it was influenced by the processes underlying family building, such as the desire to have a child,
the involvement of both parents in the childcare and the quality of disclosure.
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INTRODUCTION

n contemporary society in
developed nations, a significant
change concerning the ‘traditional’
family model is represented by
the numerous family constellations
(Greenfeld, 2015), including cis-
heterosexual or homosexual reproductive
donation families created through
medically assisted reproduction (MAR).
This choice involves the use of donated
gametes (spermatozoa and/or eggs) or
embryos and/or another woman hosting
the pregnancy (surrogacy) for individuals
who otherwise could not have conceived
a child. In these new types of family
(Golombok, 2015), where one or both
parents do not have a genetic and/or
gestational link with the child, the quality
of parenting has often been questioned
(Casonato and Habersaat; 2015;
Gurtin and Faircloth, 2018); the main
concern is that the absence of a genetic
link may jeopardize the parent-child
relationship (Bos and Van Balen, 2010;
Brewaeys, 2001) leading to a less intimate
relationship (Dunn et al., 2002), higher
levels of conflict (Hamilton et al., 2007)
or more frequent overprotective and
overinvolved behaviours (Burns, 2010).

The concerns are based on the
traditional belief that a genetic
connection is critical to building and
maintaining kinship relationships
(Carsten, 2003; Freeman, 2014;
Kirkman, 2008). Indeed, experiences of
stigma related to non-genetic parenthood
recur in cultures dominated by family
narratives based on genetic ties (Imrie
and Golombok, 2018; Inhorn and
Birenbaum-Carmeli, 2008). Parents who
have resorted to third-party reproduction
must cope with the emotional and
intellectual work necessary to feel

they have the right to be the parents

of a genetically unrelated child and to
establish that genetic or gestational
connections are not indispensable

to determining parental status (Imrie

et al.,, 2020; Sandelowski et al., 1993).
The differences between national laws
regarding which MAR procedures are
allowed and who can access them signal
caution in the appraisal of all the family
types achievable through third-party
donation (Calhaz et al., 2020).

Concerns are also expressed about the
quality of parenting in homosexual or
single-parent families who have chosen
reproductive donation. Worries about

the quality of parenting in homosexual
families are due to the definition of
parental roles between same-sex parents,
the development of the children's

sexual identity and the effects of social
homophobic stigma, especially against
the families of gay fathers (Carone

et al.,, 2018, 2020; Tasker, 2010). The
skills of single parents, such as mothers
who choose to use donor insemination
techniques to achieve pregnancy or,
more rarely, men who turn to surrogacy,
may be adversely affected by the lack

of a partner with whom to share the
parenting tasks or by the possible
disapproval of family and society (Collins
et al., 2000; Diez et al., 2021). Moreover,
the often advanced age of parents
presents positive and negative aspects:
the couples may have a more stabile
relationship and a better economic
status (Bray et al., 2006; Duncan et al.,
2018), but, conversely, caring for the
child may result in difficulty due to a lack
of physical energy and reduced family
support from the elderly grandparents
(MacDougall et al., 2012; Soderstrom-
Antilla, 2001; Zweifel, 2015).

Finally, keeping the secret about the
non-genetic or non-gestational link

with the child (Tallandini et al., 2016)

may harm the relationship between the
parents and children, as highlighted

by both adoption studies and family
therapy literature (Baran and Pannor,
1993; Daniels et al., 2011). Research has
shown that the parents of children born
via gamete donation and/or surrogacy
might not inform their children about

the circumstances surrounding their
conception (MacCallum and Keeley, 2012;
Rosholm et al., 2010). They often fear that
disclosure will disturb the relationship

with their children and undermine their
development (Readings et al., 2011;
Salevaara et al., 2013). However, in recent
years, disclosure rates have been rising,
reducing the possible impact of this secret
on family relationships (Hershberger et al.,
2021; Indekeu et al., 2013; Soderstrom-
Anttila et al., 2010).

Assessing the quality of parenting in
reproductive donation families is essential
because the quality of parenting affects
the children's psychological adjustment,
cognitive and emotional skills, and ability
to develop intimate relationships as
adults (Berk, 2017; Bowlby, 1977; Laursen
and Collins, 2009). Moreover, it can help
to establish whether the lack of a genetic
and/or gestational link between parents

and children can negatively affect their
relationship.

The research comparing the parenting
quality between reproductive

donation families (cis-heterosexual

or homosexual) with families who
conceived spontaneously or families
using autologous assisted reproductive
technology (AUT-ART), in which the
mother carries the pregnancy and both
parents are genetically linked with the
child, have produced mixed results. In
some research, the quality of parenting
in spontaneous conception and AUT-ART
families was the same as in those who
had undergone reproductive donation
(Casey et al.,, 2013; Golombok et al.,
2013, 2017; llioi et al., 2017; Steiner

et al., 2007). Conversely, in some other
studies, the quality of parenting appeared
to be lower in families with spontaneous
conception or AUT-ART families than
those with reproductive donation
(Brewaeys et al., 1997; Golombok et al.,
1996, 2002a, 2004a, 2004b, 2006b;
Kovacs et al., 2013; MacCallum et al.,,
2007, 2008; Owen and Golombok,
2009; Vanfraussen et al., 2003a), while
in still other studies the parenting was
better than in reproductive donation
families (Golombok et al., 2011a, 2011b;
Imrie et al., 2019).

This paper aims to provide an updated
systematic review and the meta-analysis
results of the published studies on the
quality of parenting in reproductive
donation families. The purpose of the
review is to verify whether the absence
of a genetic link for one or both parents
influences the quality of parenthood, i.e.
whether families who have undergone
reproductive donation have a lower,
higher or similar parenting quality to that
of spontaneous conception or AUT-ART
families.

MATERIALS AND METHODS

Selection criteria
Literature articles were selected if they
met the following inclusion criteria:

(1) They were peer-reviewed studies
about human reproduction written in
English.

(2) They were quantitative studies with
the methodology described in detail.

(3) The data differentiated between
reproductive donation, AUT-ART
and/or spontaneously conceived
pregnancies.
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FIGURE 1 Flow chart of the selection of studies for inclusion in the systematic review and meta-analysis according to the Preferred Reporting ltems
for Systematic Reviews and Meta-Analyses guidelines.

(4) Data were collected from the start
of pregnancy up to an age of the
children not exceeding 18 years.

(5) The information related to
parenthood was collected using
standardized measures.

Search strategy

A literature search was conducted

to retrieve articles published from
1993 to October 2021. The Preferred
Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA; Page

et al., 2021) and Meta-analysis of
Observational Studies in Epidemiology
(MOOQOSE; Brooke et al., 2021)
guidelines were followed. The PubMed/
MEDLINE, EMBASE, PsycINFO search
engines were used. The search terms
used were: Parent-child relationship
AND assisted reproductive technology.
Based on the keywords mentioned
above, 1611 records were found,

of which 496 were duplicates and
therefore removed, leaving 1115
records. A total of 587 articles were
excluded based on the title and 439
based on the abstract.

Two authors (L.Z. and M.AT.) examined
studies that met the eligibility criteria
and then cross-checked them. The
disagreements (eight) were discussed
until a consensus was reached.

The trial was registered with PROSPERO
registration number CRD42021258510
(www.crd.york.ac.uk/PROSPERO).

Selection of papers

The 89 full-text selected papers were
analysed in terms of the study design

and types of measure of the parent-child
relationship. According to the a priori
criteria described above, 49 papers were
excluded: 26 did not distinguish between
data relating to AUT-ART families and data
relating to reproductive donation families
(criterion 3); in 13 papers, the measures
used were not explicitly indicated or
were not standardized (criterion 5); eight
studies were qualitative (criterion 2); one
study concerned children born after
reproductive donation who were over 18
years of age (criterion 4); and another
study included preliminary data that were
later analysed in another publication
(FIGURE 1).

After an analysis of the bibliographies of
the selected articles five articles from other
sources were added to the remaining

40 studies. Overall, 45 studies published
between January 1993 and October 2021

met the review selection criteria.

Methodological quality appraisal
The risk of bias was estimated using
the Quality Assessment of Diagnostic

Accuracy Study checklist (QUADAS-2,
Whiting et al., 2011). Two authors (L.Z.
and L.R.R) independently assessed the
risk of bias and applicability concerns for
the included studies. The discrepancies
were resolved through discussion with a
third judge (M.AT.).

Statistical analysis

Eleven studies were included in the meta-
analysis and four separate meta-analyses
were carried out. The standardized
mean differences (SMD) for each study
were combined using a random-effects
meta-analysis (Borenstein et al., 2009).
Inconsistency was assessed with a test
for heterogeneity (an index with an
acceptable value below 50% stated as
moderate heterogeneity). The effect of
the year of publication was assessed by a
meta-regression.

RESULTS

Characteristics of the included studies
TABLE 1 shows the characteristics of

the 45 papers reviewed. The types of
reproductive donation investigated

were: donor insemination in 37 studies,
oocyte donation in 19, embryo donation

in 2, double donation in 1 and surrogate
motherhood in 10. The participants of 33
longitudinal studies were considered only
once; these studies, which used a variety
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TABLE 1 CHARACTERISTICS OF THE STUDIES INCLUDED IN THE SYSTEMATIC REVIEW

References Child  Sample size Conception Measures  Tools Adminis- Outcomes
age method tered to
Golombok et al. ~ 4-8 years 45 families DI Interviews Quality of par- Mothers The quality of parenting in ART (DI
(1995)2 enting and AUT-IVF) families is higher than
UK . . K in SC families. SC parents reported
41 families AUT-IVF Questionnaire  PSI/SF ]{\Aithers and statistically significant greater levels of
athers parenting distress than ART parents,
43 families SC Tests SAT; FRT; Children and AUT-IVF mothers more distress
PSPCSA than DI mothers
55 families A
Golombok et al.  4-8 years 111 families DI Interviews Quality of par- Mothers Mothers of ART children expressed
(1996 )2 enting greater warmth towards their child,
UK/Spain/Italy/the " : K were more emotionally involved, inter-
Netherlands 116 families AUT-IVF Questionnaire  PSI/SF Mothers and acted more with them and reported
fathers less stress associated with parenting
120 families sC Tests FRT; PSPCSA  Children than SC mothers. ART fathers interact-
ed more with their child and contribut-
15 families A ed more to parenting than SC fathers.
DI parents did not differ from AUT-IVF
for any of these variables
Cook et al. (1997)  4-8 years 19 families DI Interview Quality of par- Mothers In Eastern Europe, ART parents (DI and
Eastern Europe o enting AUT-IVF) had higher stress associated
(Bulgaria) and 20 families AUT-IVF with parenting and greater difficulties
Western Europe 20 families Ne Questionnaire  PSI/SF Mothers and in parental adjustment than Western
(UK/Spain/Italy/the fathers European parents
Netherlands)?® 20 families A
Western Europe DI; AUT-IVF;  Tests FRT; PSPCSA Children
(see Golombok SC; A
et al., 1996)
Brewaeys et al. 4-8years 30 lesbian families DI Interviews Quality of par- Mothers and The quality of the interaction between
(1997)0 enting fathers/co-moth- the social mother and the child in leshi-
the Netherlands ers an DI families was higher than between
X the father and the child in DI and SC
38 hgterosexua\ DI Test FRT Children heterosexual families
families
30 heterosexual sC
families
Nachtigall et al. 2-8 years 82 men and 94 DI Questionnaires Father-Child Mothers and Fathers who scored higher levels of
(1997) women Activity Scale; fathers stigma reported less parental warmth
USA Parental Attitudes and fostering of independence: the per-
Toward Child ceptions of stigma may adversely affect
Rearing Scale the father—child relationship
Chan et al. (1998) 7 years 55 lesbian couples DI Questionnaire  PSI/SF; Life Scale Mothers Parenting stress was significantly
USA of PSI and fathers/ associated with children's externalizing
25 heterosexual co-mothers behaviour problems
couples
Golombok et al.  4-8 years 45 families DI Interviews Quality of par- Mothers Parents in families where there was no
(1999)ab enting genetic link between the mother and
UK " : X the child had greater psychological
21 families OD Questionnaire  PSI/SF Mothers and well-being than parents in families with
fathers a genetic link. The DI, OD and AUT-
41 families AUT-IVF Test PSPCSA Children ART families did not differ with respect
to the quality of parenting
55 families A
Golombok et al. 12 years 37 families DI Interviews Quality of parent- Mothers, fathers DI mothers showed greater expressive
(2002a)2 ing; CAFE and children warmth towards their children and DI
UK - - , ] fathers had less involvement in the
Follow-up of 91 families SC Questionnaires EAI; CTS Mothefs, fathers discipline of their children than SC
Golombok et al. 49 families A and children mothers and fathers
(1995)
Golombok et al. 12 years 94 families DI Interviews Quality of parent- Mothers, fathers The few differences found between
(2002b)2b famil ing; CAFE and children ART (DI and AUT-IVF) and SC families
UK Spain/Italy/the 102 families AUT-IVF showed a better quality of parenting
Netherlands 102 families SC Questionnaires EAI; CTS Mothers, fathers in ART families, except for emotional
Follow-up of and children overinvolvement, which appears to be
Golombok et al. 102 families A greater in ART families

(1996)




TABLE 1 (continued)

References Child  Sample size Conception Measures  Tools Adminis- Outcomes
age method tered to
Vanfraussen et al. 10 years 24 lesbian families DI Interview Topic Interview Couples and In the lesbian families there was a
(2003a) children more egalitarian division of child-
Belgium - - care responsibilities between parents
Follow-up of Bre- 24 hgterosexual sC Questionnaires PACHIQ Mothers, compared with SC families. The quality
waeys et al. (1997) families fathers/co-moth— of the children's relationship with the
ers and children non-biological mother was similar to
that with the biological mother
Vanfraussen et al. 10 years 24 lesbian families DI Interview Semi-structured  Children The desire to know more about the
(2003b) interview on do- donor or the lack of this need was not
Belgium nor conception related to the quality of the parent-
Follow-up of Bre- . K K child interaction
waeys et al. (1997) Questionnaire  PACHIQ Children
Golombok et al.  9-12 50 families DI Interview Quality of par- Mothers and Findings indicated more positive par-
(2004a )3 months enting fathers ent-child relationships among DI than
UK o . . SC parents, accompanied by greater
51 families oD Questionnaire  PSI/SF; AQ Mothers and emotional involvement with the child
- fathers
80 families SC
Golombok et al.  1year 51 families OD Interview Quality of par- Mothers and Parents in SM families reported lower
(2004b)° enting fathers levels of stress associated with parenting
UK " - X and showed greater warmth and better
42 families SM Questionnaire  PSI/SF; AQ Mothers and attachment behaviour toward their
80 families Ne fathers infants than SC parents. SM fathers
were also more satisfied with the
parental role than SC fathers
Lycett et al. (2004) 4-8 years 46 families (28 DI Interviews Quality of parent- Mothers, fathers More positive parent-child relation-
UK non-disclosers and ing; BPI and children ships were found in disclosing than in
18 disclosers) non-disclosing families. However, this
did not represent dysfunctional relation-
ships in the non-disclosing families but
more positive ratings in the disclosing
group
Golombok et al. 2 years 46 families DI Interview PDI Mothers and DI mothers showed greater pleasure in
(2005)¢ fathers their child than SC mothers, accompa-
UK ied b ti f their child
Follow-up of 48 families OD Questionnaire PSI(SF; Vulnerable Mothers and gire \zlu?anarE(leep fon ot ther chiid as
Golombok et al. 68 farnilies sc Child Scale fathers
(2004a)
Murray and 6-12 27 solo mothers DI Interview Quality of par- Mothers Solo DI mothers showed lower levels
Golombok (2005a) months enting of mother—child interaction and lower
UK : , ] levels of sensitivity toward their infant
50 partnered Questionnaire  PSI/SF; AQ Mothers than partnered DI mothers
mothers
Murray and 2 years 21 solo mothers DI Interview PDI Mothers Solo DI mothers showed greater
Golombok (2005b) - , ] pleasure than partnered mothers in
UK 46 partnered Questionnaire PSI(SF, Vulnerable Mothers their child and lower levels of anger
Follow-up of Mur- mothers Child Scale accompanied by a perception of the
ray and Golombok child as less ‘clingy’
(2005a)
Murray et al 12 years 35 families DI Interviews Quality of parent- Mothers and No differences were found between OD
(2006)? N ing; CAFE children and AUT-IVF families. There were lower
UK 17 families oD levels of sensitive responding of OD
Follow-up of 34 families AUT-IVF mothers towards their children compared
Golombok et al. with DI mothers. DI mothers were more
(1999) likely to be emotionally overinvolved with
their child than OD mothers
Golombok et al. 2 years 48 families OD Interview PDI Mothers and SM mothers showed more positive
(2006a)° fathers representations of their relationship with
UK . ) A their child than SC mothers. SM fathers
Follow-up of 37 families SM Questionnaire  PSI/SF fMOtherS and reported lower levels of stress associated
Golombok et al. 68 families Ne athers with parenting than SC fathers. There
(2004a, 2004b) was a greater involvement in parenting
by OD and SM mothers than fathers
Golombok et al. 3 years 41 families DI Interview Quality of par- Mothers DI, OD and SM mothers had higher
(2006b)° " enting levels of warmth and interaction with
UK 41 families oD children than SC mothers
Follow-up of 34 families SM Questionnaire  PSI/SF Mothers and
Golombok et al. fathers
(2004a, 2004b) 67 families SC




TABLE 1 (continued)

References Child  Sample size Conception Measures  Tools Adminis- Outcomes
age method tered to
MacCallum et al.  2-5 years 21 families ED Interview Quality of par- Mothers and ED mothers exhibited higher levels
(2007)° enting fathers of defensive responses than AUT-IVF
UK . A B mothers. ED fathers showed greater
30 families AUT-IVF Questionnaire  PSI/SF fMJ[o;hers and emotional involvement than AUT-IVF
athers
28 families A fathers
Steiner et al. 1-7 years 18 mothers in their OD Questionnaire  PSI/SF Mothers Women who chose to conceive after
(2007) 50s age 50 years did not appear to have
us , significant differences in physical or
24 mothers n OD/AUT-IVF mental functioning and did not suffer
their 40s from greater degrees of parental stress
22 mothers in OD/AUT-IVF than their younger counterparts
their 30s
Weissenberg et al. 2-7 years 26 single women DI Interview CAFE Mothers Although the pleasure of motherhood
(2007) K : : K was high, health problems were fre-
Israel 25 §\ngle women  IVF with do-  Questionnaire CTS Mothers quent for both mothers and children in
T single women nated sperfmh families where mothers were on average
DD (IVF wit 43 years old at the first birth
donated sperm
and oocytes)
MacCallum et al.  5-10 17 families ED Interview Quality of par- Mothers and ED families are generally functioning
(2008) years enting fathers well, with psychologically well-adjusted
UK o ) , parents forming warm relationships
Follow-up of 28 families AUT-IVF Questionnaire  PSI/SF Mothers and with their non-genetic child. Enjoyment
MacCallum et al. 24 families A fathers of play and sensitive responding were
(2007) higher in ED mothers than in AUT-IVF
mothers
Owen and 18 years 26 families DI Interview Quality of par- Mothers and The level of mother-adolescent warmth
Golombok (2009)2 " enting fathers was higher in DI families than in SC
UK 26 families AUTIVF and AUT-IVF families. AUT-IVF mothers
Follow-up of 63 families SC Questionnaires PASAS; CBQ Mothers and showed greater disciplinary indulgence
Golombok et al. fathers than SC mothers and lower disciplinary
(1995) 38 families A aggression than DI mothers. No differ-
ences were identified between fathers
for warmth or conflict
Bos and Gartrell  16-18 39 girls and 39 DI Questionnaire Children Adolescents who had a closer and more
(2010) years boys in lesbian positive relationship with their mothers
us families demonstrated greater resilience to
stigmatization
Golombok et al. 7 years 36 families DI Interview Quality of par- Mothers The non-disclosing families had signifi-
(2071a)e enting cantly lower scores than the SC families
UK o ) for both mother-child mutuality and
Follow-up of 32 families oD Observational  Etch-A-Sketch Mgthers and maternal positivity
Golombok et al. 54 families sc assessment Task children
(2004a)
Golombok et al. 7 years 32 families oD Interview Quality of par- Mothers No differences were found for maternal
(2011b)° enting negativity or maternal positivity between
UK . . OD, SM and SC mothers, although
Follow-up of 32 families SM Observational Etcl;—A—Sketch Mﬁthers and the SM and OD families showed less
Golombok et al. 54 families Ne assessment Tas children positive mother—child interactions than
(2004b) SC families
Freeman and 10-14 30 families DI Intreviews Quality of parent- Mothers, fathers While disclosure was associated with
Golombok (2012)  years ing; CAFE and children lower levels of conflict between mothers
UK and sons, adolescents who were aware of
Follow-up of Lycett their donor origins reported less warm
et al. (2004) father—child relationships than those who
had not been told
Kovacs et al. 5-13 79 families DI Questionnaires Family Assess- Mothers and DI families showed a higher level of
(2013)p years . ; ment Device; fathers family functioning. DI fathers reported
Australia 987 families with - SC Parenting Alliance a better quality of relationships with
heterosexual Inventory; Parent- children than did stepfathers. Mothers
parents ing Involvement in DI families reported a more positive
364 families with  SC Scale; CRPR; relationship with children than single
single mothers C-PRS/SF mothers
112 families with SC

stepfathers




TABLE 1 (continued)

References Child  Sample size Conception Measures  Tools Adminis- Outcomes
age method tered to
Golombok et al. 3,7 and 35 families DI Interview Quality of par- Mothers No differences between SM, OD,
(2013)¢ 10 years " enting DI and SC families were found for
UK 31 families oD maternal positivity, maternal negativity
Longitudinal study 30 families SM or maternal distress. However, a higher
(see Golombok level of distress was shown by mothers
et al., 2006a, 53 families SC who had not told their child about their
2006b, 2071a, biological origins
2011b)
Casey et al. 7 years 24 families DI Interview Quality of par- Fathers Lower levels of parental distress were
(2013)° enting reported by DI fathers than OD or SC
UK " : , fathers. For the positive or discipline
Follow-up of 25 families OD Questionnaire  PSI/SF Fathers aspects of parenting there was no
Golombok et al. 32 families SC Observational Co-construction  Fathers and significant difference between family
(2004a) assessment Task children types. In observational assessment DI
children displayed statistically significant
greater negativity in the quality of
interaction with their fathers than OD
or SC children
Blake et al. 1year 50 families DI Interview Donor Concep-  Mothers Mothers and fathers in both DI and OD
(2014a)° " tion Interview families were found to be psychological-
UK 51 families oD ly well adjusted. Disclosure of the child's
Longitudinal study o years 46 families DI donor origins to the child was not
(see Golombok always associated with optimal levels of
et al, 2004a, 48 families OD parental psychological adjustment
2005, 2006b, "
2071a) 3 years 41 families DI
41 families oD Questionnaire  PSI/SF Mothers and
fath
7 years 36 families DI athers
32 families oD
10 years 34 families DI
30 families OD
Blake et al. 7 and 10 31 children DI Interviews CAFE; Donor Children The absence of a genetic link between
(2014b)pe years Conception one parent and the child did not appear
UK Interview to affect the children's feelings of close-
Longitudinal study , K ness to their parents
(see Golombok 28 children oD Tests McArthur St?ry Children
et al, 2011) 51 children sC Stem Battery;
Borneskog et al.  12-36 131 lesbian parents DI Questionnaire  SPSQ Mothers and DI lesbian parents experienced less par-
(2014)p months fathers/co-moth- enting stress than heterosexual AUT-IVF
Sweden 83 heterosexual AUT-IVF ers parents and SC couples. Birth mothers
parents experienced higher parenting stress
118 heterosexual Ne than co-mothers and fathers
parents
Golombok et al.  4-9 years 51 solo mothers DI Interview Quality of par- Mothers For the positive parenting variables
(2016) enting there was no difference between the
UK . K solo mother and two-parent families.
Questionnaire  PSI/SF Mothers For the negative parenting variables
52 partnered Observational  Etch-A-Sketch Mothers and battles between mothers and children
mothers assessment Task children were less frequent in solo mother than
two-parent families
Slutsky et al. 12-19 12 adolescents with DI Interview Friends and Fami- Children Teens with secure attachment were more
(2016) years single mothers ly Interview interested in exploring the ways of their
USA ; ; : conception, those with insecure-avoidant
7 adplescents with Questionnaire Dongr Con- ) attachment tended to express less curi-
lesbian mothers ception Ideht\ty osity and those with insecure-disorgan-
Questionnaire ized attachments tended to avoid issues
related to their conception
Golombok et al. 14 years 32 families DI Interview Quality of par- Mothers SM mothers showed less negative par-
(2017)be enting enting and reported greater acceptance
UK o ) . of their children and fewer problems
Follow up of 27 families oD Questionnaires IFR; PARQ; PCS Mgthers and in family relationships than OD and
Golombok et al. children DI mothers. Less positive relationships
(2004a, 2004b) 28 families SM Observational  Vacation planning Mothers and wer(‘e.found in OD families than in DI
. assessment task children families
54 families SC




TABLE 1 (continued)

References Child  Sample size Conception Measures  Tools Adminis- Outcomes
age method tered to
llioi et al. (2017)¢ 14 years 32 families DI Interview Quality of par- Mothers Adolescents who were unaware of their
UK enting biological origins did not differ from
Follow-up of - : X adolescents who had been told about
Golombok et al. 27 families ob Questionnaires IFR; PARQ; PCS I\/rlwatdhers and the circumstances of their birth, or
(2004a, 2004b) chiidren from SC adolescents, in terms of psy-
28 families SM Observational Vacation planning Mothers and cholgglca\. well-being or‘quallty of family
assessment task children relationships. More positive outcomes
54 families SC were found for adolescents who had
been told before age 7 years
Zadeh et al. (2017) 7-13 years 19 children with DI Interviews Friends and Children Children with a high level of secure-au-
UK single mothers Family Interview; tonomous attachment to the mother
Follow-up of Donor Concep- were more likely to have a positive per-
Golombok et al. tion Interview ception of the donor, while those with
(2016) an insecure-disorganized attachment
perceived it more negatively
Carone et al. 3-9 years 40 gay families SM plus OD  Interview Quality of par- Fathers/mothers Higher levels of stigmatization were
(2018) enting and co-parents  reported by gay fathers than by lesbian
Italy K . K mothers. Negative parenting was a
40 lesbian families DI Observational  Etch-A-Sketch Fathers/mothers/ factor associated with children's exter-
assessments  Task; Co—Con— co-parents and nalizing problems
struction Task children
Golombok et al.  3-9 years 40 gay families SM Interview Quality of par- Fathers/mothers There were no differences between
(2018) enting and co-parents  families with gay fathers or lesbian
us : " - mothers in terms of quality of parenting
55 lesbian families DI Observational EtcE.-AC-Skétch Fathers/mothe(;s/ and parent—child interaction. Children
assessments  Task; —0" OE' c;)flgarents and  whose parents perceived greater stig-
struction Tas chiidren matization or experienced higher levels
of negative parenting showed higher
levels of externalizing problems
Imrie et al. (2019)° 6-18 85 families OD with Interview PDI Mothers and High-quality relationships in OD and
UK months identifiable fathers AUT-ART families were found, but OD
donors mothers had lower levels of parental
" - confidence than AUT-IVF mothers, as-
65 families AUT-IVF Observational  Free p\ay_task Mothefs/fathers sociated with their older age, and a low-
assessments gode;}l uszg I.Elrno— and children er quality of mother—infant interaction,
tional Availability in particular in OD families with twins
Scales
Sydsjé et al. (2019) 3 months 18 heterosexual SM Questionnaire  SPSQ Mothers, fathers Parenting stress levels in SM families
Sweden - 5years parent families and co-fathers  were generally low and not related to
I fath sexual orientation. Gay fathers were
K g?y ather significantly more open about using
amilies surrogacy compared with heterosexual
parents
Golombok et al. ~ 8-10 44 single mothers DI Interview Quality of par- Mothers There were no differences in maternal
(2021) years enting mental health and in the quality of
UK ; , mother—child relationships between
Follow-up of Questionnaire  PARQ Mothers and single mothers and partnered mothers
Golombok et al. children
(2016) Observational Etch-A-Sketch Mothers and

mothers

37 partnered

assessment

Task

children

Families are cis-heterosexual unless specified.

2 European Study of Assisted Reproduction Families.

b Study included in the meta-analyses.

¢ UK longitudinal Study of Reproductive Donation Families.

Type of reproduction: A, adoptive; ART, assisted reproductive technology; AUT, autologous; AUT-IVF, IVF without donor; DD, double donation DG, donor gametes; DI,

donor insemination; ED, embryo donation; OD, oocyte donation; SC, spontaneous conception; SM, surrogate motherhood.

Parenting measures: AQ, Attachment Questionnaire; BPI, Berkeley Puppet Interview; CAFE, Child and Adolescent Functioning and Environment Schedule; CBQ, Conflict
Behaviour Scale; C-PRS/SF, Child-Parent Relationship Scale, Short Form; CRPR, Child-Rearing Practices Report; CTS, Conflict Tactics Scale; EAI, Expression of Affection
Inventory; FRT, Family Relations Test; IFR, Index of Family Relations; PACHIQ, Parent-Child Interaction Questionnaire; PARQ, Parental Acceptance-Rejection Questionnaire;

PASAS, Parents of Adolescents Separation Anxiety Scale; PCS, Parental Control Scale; PDI, Parent Development Interview; PSI/SF, Parenting Stress Index, Short Form;

PSPCSA, Pictorial Scale of Perceived Competence and Social Acceptance; Quality of Parenting, adaptation of the interview designed by Quinton and Rutter (1988); SAT,

Separation Anxiety Test; SPSQ, Swedish Parenthood Stress Questionnaire.

of methods and measures in the data
collection (TaBLE 1), were: the European
Study of Assisted Reproduction Families
(Cook et al., 1997; Golombok et al., 1995,

1996, 1999, 2002a, 2002b; Murray et al.,
2006; Owen and Golombok, 2009); the

UK longitudinal Study of Reproductive
Donation Families (Blake et al., 2014a,

2014b; Casey et al.,, 2013; Golombok
et al., 2004a, 2004b, 2005, 2006a,

2006b, 2011a, 2011b, 2013, 2017; llioi et al.,
2017); Brewaeys and colleagues (Brewaeys



et al., 1997; follow-up Vanfraussen et al.,
2003a, 2003b); Lycett and co-workers
(Lycett et al., 2004; follow-up Freeman
and Golombok, 2012); Murray and
Golombok (2005a; follow-up Murray
and Golombok 2005b); MacCallum and
colleagues (MacCullum et al., 2007;
follow-up MacCallum et al., 2008); and
Golombok and collaborators (Golombok
et al., 2016; follow-up Golombok et al.,
2021; Zadeh et al., 2017).

The term ‘family’ was used to indicate a
unit where mothers and/or fathers and
children participated in the research.
The number of reproductive donation
families involved in the studies was as
follows: 1007 donor insemination (plus
94 mothers and 82 fathers included in
the study of Nachtigall et al.,, 1997, which
did not specify how many families these
participants corresponded to), 175 oocyte
donation, 152 surrogate motherhood, 21
embryo donation and 11 double donation
families. In all 152 families who had a
surrogate motherhood, the child had

a genetic link with the commissioning
father, and only in 20 of them were the
children also linked genetically to the
commissioning mother.

Regarding the sexual orientations of
the reproductive donation parents, 726
were cis-heterosexual couples (plus 94
women and 82 men from the study by
Nachtigall et al., 1997), 152 were single
mothers who used donor insemination,
396 were same-sex lesbian couples who
used donor insemination and 92 were
same-sex gay couples families who used
surrogacy.

In terms of the control groups, 314
AUT-ART families and 1831 spontaneous
conception families were involved.

The children's ages at the time of the
research ranged from 3 months to 18
years.

Concerning the research country, 27
studies involved a sample from the

UK, 6 from the USA, 3 from Belgium,
2 from Sweden and 1 from each of
Australia, Italy and Israel. Three cross-
cultural studies involved samples

from the UK, Spain, Italy and the
Netherlands, and in addition to these
a sample from Bulgaria was included in
one cross-cultural study.

Thirty-seven different measures
(interviews, questionnaires, tests and
observational measures) administered
to mothers, fathers and children were
employed to investigate aspects related
to parenting (TaBLE 1). The most used
measure (27 studies) was the Quality
of Parenting Interview, an adaptation of
Quinton and Rutter's (1988) interview.

The variables were grouped into three
clusters - positive parenting, negative
parenting and mutuality, similar to the
clusters used in the most recent research
by Golombok and colleagues (2017, 2018,
2021). The variables were independently
assigned to each cluster by three external
judges. The agreement level was 98%,
and the few discrepancies were resolved
through discussion.

The positive parenting cluster contained
the variables characterized by warmth,
closeness, pleasure in parenthood, and
collaboration between the parents in the
children's care. Higher values indicated
a better quality of the parent-child
relationship.

The negative parenting cluster grouped
the variables characterized by conflict,
hostility, control, overinvolvement and
parenting distress. Higher values showed
a worse relationship between the parent
and the child.

Finally, the third cluster, mutuality,
grouped the measures obtained by
observing parent-child interactions,
characterized by mutual responsiveness,
mutual sensitive responses and dyadic
cooperation. The higher the mutuality
values, the better the interaction.

Risk of bias

Seven studies were considered at high
risk of bias in the patient selection
domain because the participants were
recruited through a same-sex parent
website and/or snowballing.

Due to the nature of the research,
blinding was not applicable for the

index test bias. The risk of bias was
judged unclear in eight studies, where a
percentage of interviews and observation
recordings were assessed by a judge who
did not know the method of the child's
conception.

Finally, the risk of bias was assessed to
be unclear in the flow and timing domain
in 22 studies in which not all recruited
patients were included in the analysis;

in particular, 16 studies had a high
percentage (ranging from 20% to 51.6%)
of fathers who had not responded to all
the measures administered.

No studies showed applicability concerns
for any of the domains (TABLE 2 and
Supplementary Data).

Meta-analysis

The meta-analysis aimed to test the
quality of parenting. When the positive
parenting in the reproductive donation
families was significantly lower and the
negative parenting higher than the
values recorded for the spontaneous
conception and AUT-ART families, it
indicated that the parenting quality in
the reproductive donation families was
worse than that in the families in which a
genetic link was present for both parents.

Four independent meta-analyses were
carried out. Two aimed to compare

the positive and negative parenting

of parents with no genetic link in
reproductive donation families with those
of spontaneously conceiving parents.
The other two compared the positive
and negative parenting of parents with
no genetic link in reproductive donation
families with that of parents who used

TABLE 2 RESULTS OF RISK OF BIAS AND APPLICABILITY ASSESSMENT OF THE INCLUDED STUDIES

Category Risk of bias Applicability concerns
Patient selection Index test Reference standard Flow and timing Patient selection Index test Reference standard
Low 34 37 23 41 45 41
High 7 0 0 0 0
Unclear 4 8 22 4 4

The analysis was undertaken according to the Quality Assessment of Diagnostic Accuracy Study checklist (QUADAS-2).



Positive parenting

Study Std diff in means  Std error 95% IC Z-value  p-value

Blake et al., 2014 b -.04 .24 -50 .43 -0.15 .881 —

Kovacs et al., 2013 .23 22 -20 65 1.04 .299 —_——

Golombok et al., 2004 a (OD mothers) .55 .18 19 91 3.00 .003 —_—

Golombok et al., 2004 a (DI fathers) .02 22 -40 45 0.1 910 —l—

Golombok et al., 2002 b .46 .16 .14 78 2.84 .004 —_—

Brewaeys et al., 1997 (DI co-mothers) 63 .33 -02 1.23 1.91 .056 ——

Brewaeys et al., 1997 (children) -.02 .26 -52 49 -0.07 943 _—

Cook et al., 1997 (East) A7 .36 -53 .89 0.46 643 -

Cook et al., 1997 (West) .05 15 -23 34 0.37 715 ——

Summary .23 .08 .06 .40 27 .007 ———

Heterogeneity Q-value (8) = 11.09, p =.197; 1= 28% ; os . s ;

Favours SC Favours RD

Negative parenting

Study Std diffinmeans  Std error 95% IC Z-value  p-value

Golombok et al., 2017 -.04 33 -68 .61 -0.11 818 =

Borneskog et al., 2014 .06 .18 -29 42 0.35 723 ——

Kovacs et al,, 2013 .25 22 -18 68 1.15 .250 I

Golombok et al., 2004 a (OD mothers) .09 19 -27 48 0.50 817 ——

Golombok et al., 2004 a (DI fathers) 55 21 15 .96 2,66 .008 —

Golombok et al., 2002 b 51 A5 .21 .80 3.35 .001 -l

Brewaeys et al., 1997 .00 .32 -63 63 0.00 .999 -

Cook et al., 1997 (West) .07 A5 -23 37 -4.30 643 —

Summary .22 .08 .06 .38 270 .007 ——_—

Heterogeneity Q-value (8) = 9.36, p =.229; I?°=25% f T T T 1
! Faﬁs RD ’ Favuug gc !

FIGURE 2 Meta-analysis of the positive and negative parenting values of parents with children without a genetic link in reproductive donation (RD)
families compared with those of parents whose children have a genetic link in spontaneous conception (SC) families. Std, standard.

AUT-ART (i.e. families who underwent
homologous MAR). It was impossible to
perform a meta-analysis on the mutuality
due to the insufficient number of papers
using observational measures.

For reproductive donation families,
data were recorded for fathers and
co-mothers in donor insemination
families, mothers in oocyte donation
families, mothers and fathers in embryo
donation families, and, in all types of
families, the children concerning the
parent with whom they had no genetic

link. It was impossible to include the
families with surrogate motherhood
because the studies did not distinguish
situations in which the genetic link

was missing from those in which it was
present, and because they did not have
an spontaneous conception or AUT-ART
control group.

The variables belonging to each
cluster were ordered according to
their frequency of use. For each study,
the comparison between groups was
summarized by calculating the SMD of
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the most frequent positive or negative
parenting measures.

In the first pair of analyses, the SMD
for positive and negative parenting in
reproductive donation families were
compared with the corresponding values
for spontaneously conceiving families
(FIGURE 2). The |-squared statistic showed
an acceptable level of homogeneity
(I-squared = 28) for positive parenting
only. The I-squared statistic was higher
than 50% for negative parenting (I-
squared = 74.42). Cook and colleagues



Positive parenting

Study Std diff in means  Std error 95%IC Z-value  p-value
Imrie et al., 2019 .04 " 7 4 -29 .36 0.22 824 ——
MacCallum et al., 2007 (ED mothers) 41 .29 -16 .97 1.41 159 —_—G
MacCallum et al., 2007 (ED fathers) .58 .34 -08 1.24 1.73 .084 —_——
Golombok et al., 2002 b -.14 .16 -45 18 -0.86 .390 —a—
Golombok et al., 1999 -13 27 -66 .40 -0.49 628 —
Cook et al., 1997 (East) .29 37 -43 1.00 0.79 438 =
Cook et al., 1997 (West) -14 A5 -44 .16 -0.92 357 ——
Summary .02 .09 -16 .20 0.24 813 -
Heterogeneity Q-value (6) = 7.46, p = .281; 1= 20% r T T T |
1 05 0 05 1
Favours RD Favours AUT-ART
Negative parenting
Study Std diffin means  Std error 95%IC Z-value  p-value
Imrie et al., 2019 .04 A7 21 83 0.21 .832 ——
Borneskog et al., 2014 .34 .20 1.68 .09 1.68 .094 —l—
MacCallum et al., 2007 (ED mothers) -23 .29 -81 42 -0.81 420 —_—
MacCallum et al., 2007 (ED fathers) -.54 33 -1.61 .11 -1.61 107 —a—
Golombok et al., 2002 b (DI fathers) -.16 .16 -1.01 .31 -1.01 312 ——
Golombok et al., 2002 b (DI children) .23 A5 161 .13 1.52 A31 et e
Golombok et al., 1999 29 27 1.09 .28 1.09 277 _—.—
Cook et al., 1997 -.49 .36 -1.36 .17 -1.36 A74 ¢ =
Summary .01 10 -20.21 0.05 962 ——
Heterogeneity Q-value (7) = 12.25, p =.093; 1= 43% r T T T |
A 05 0 05
Favours RD Favours AUT-ART

FIGURE 3 Meta-analysis of the positive and negative parenting values of parents with children without a genetic link in reproductive donation (RD)
families compared with those of parents and children with a genetic link in families conceiving using autologous assisted reproduction technology
(AUT-ART). Std, standard.

(Cook et al.,, 1997) ruled out donor families than spontaneously conceiving donation and AUT-ART families
insemination fathers from Eastern Europe  families (SMD = 0.23, 95% confidence (FIGURE 3). The I-squared statistic showed
from the analyses, pointing out that the interval [Cl] 0.06-0.40, z = 2.71, P = 0.007) an acceptable level of homogeneity for
social and political contexts in Bulgaria and negative parenting was lower than both positive and negative parenting
at that time (25 years ago) differed from in families with spontaneous conception (I-squared = 20 and 43, respectively).
those of other European countries. After (SMD = 0.222, 95% CI 0.061-0.383, There were no differences for either
excluding the donor insemination fathers z =270, P = 0.007). No effect of the year positive (SMD = 0.02, 95% CI -0.16 to
from Bulgaria, the I-squared statistics for of publication was found in either analysis 0.20,z = 0.24, P = 0.813) or negative
negative parenting were equal to 25. (P =0.40 and P = 0.67, respectively). (SMD = 0.01, CI -0.20 to 0.21,

z = 0.05, P = 0.962) parenting between
The results show that positive parenting The second pair of analyses made a reproductive donation families and AUT-
was higher in reproductive donation comparison between reproductive ART families.
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No effect of the year of publication was
found in either analysis (P = 0.36 and
P = .56, respectively).

Study-specific findings

Parenting in cis-heterosexual
reproductive donation families versus
spontaneous conception families
Nineteen studies compared donor
insemination, oocyte donation and
surrogate motherhood families with
families with spontaneous conception.
No research compared embryo donation
families with spontaneously conceiving
families.

Concerning positive parenting,

the mothers in families with donor
insemination, oocyte donation or
surrogate motherhood were rated
significantly higher in warmth towards
their children (Golombok et al., 1995,
1996, 2002a, 2004a, 2004b, 2006b;
Owen and Golombok, 2009), interaction
(Golombok et al., 1995, 1996, 2006b),
pleasure in parenthood (Golombok et al.
2002a, 2002b, 2004a, 2004b, 2005,
2006a) and proximity to their children
(Golombok et al., 2004a, 2004b; Kovacs
et al., 2013) than the mothers who

had conceived spontaneously. Donor
insemination mothers scored higher

on comfort with their secure base role
(Owen and Golombok, 2009), and the
women with surrogate motherhood
(Golombok et al., 2006a) scored

higher for greater competence than
spontaneously conceiving mothers.

The fathers in the donor insemination,
oocyte donation and surrogate
motherhood groups were rated higher
for warmth (Golombok et al., 2002a,
2002b, 2004b; Kovacs et al., 2013), joy
in fatherhood (Golombok et al., 2002a,
2002b, 2004b), pleasure in proximity
(Kovacs et al., 2013) and attachment
quality (Golombok et al., 2004b) with
their children than the spontaneous
conception fathers. Furthermore, fathers
in the donor insemination and oocyte
donation families contributed more to
the child's care and tended to spend
more time at home than fathers in

the spontaneously conceiving families
(Golombok 1996, 2005).

Lower levels of positive parenting for
donor insemination and oocyte donation
parents compared with spontaneously
conceiving parents were found in the
study by Golombok and colleagues

(Golombok et al., 2011a) for mothers’
values only when the children were 7
years old; interestingly, these findings
were limited to families in which
disclosure had not yet occurred.

Donor insemination children scored
higher on positive feelings towards
their mothers, who were judged to be
more affectionate and dependable than
was reported by children born after
spontaneous conception (Golombok

et al.,, 2002a; Owen and Golombok
2009). Blake and co-workers (Blake

et al., 2014a) observed that donor
insemination and oocyte donation
children, interviewed when they were 7
and 10 years old, reported that the level
of sharing activities and interests with
their mothers and the warmth felt from
their fathers remained the same during
this period. Conversely, the children

in spontaneous conception families
reported sharing fewer activities with
their mothers and perceiving lower levels
of warmth from their fathers.

As regards negative parenting values,
mothers in the donor insemination,
oocyte donation and surrogate
motherhood groups recorded significantly
less parental distress (Casey et al., 2013;
Golombok et al., 1995, 1996, 2004b;
Kovacs et al.,, 2013) and lower levels of
conflict, anger, guilt and disappointment
with their children (Golombok et al.,
2002a, 2004b, 2006a) than mothers

in the spontaneous conception group.
Fathers in the donor insemination, oocyte
donation and surrogate motherhood
groups had significantly lower levels of
parental distress (Golombok et al., 2004b,
2006a; Casey et al.,, 2013), and donor
insemination fathers also had lower levels
of conflict (Golombok et al., 2002a,
Kovacs et al.,, 2013), than the spontaneous
conception fathers. Interestingly, the
donor insemination fathers who perceived
higher levels of social stigma scored lower
levels of warmth and fostering of their
children's independence (Nachtigall

et al., 1997). In Bulgaria, where the social
stigma against ART was high, mothers and
fathers who had had donor insemination
recorded higher stress levels than
spontaneously conceiving parents, and
donor insemination fathers contributed
little to their children's discipline (Cook

et al., 1997).

Overinvolvement values were significantly

higher in donor insemination, oocyte
donation and surrogate motherhood

12

families than in spontaneously conceiving
families, for both mothers (Golombok

et al., 1995, 1996, 2002a, 2002b, 2004a,
2004b; Owen and Golombok, 2009)
and fathers (Golombok et al., 2002b,
2004a, 2004b). Golombok and co-
workers (Golombok et al.,, 2002b) found
that ART families (donor insemination
and AUT-ART) were more frequently
classified as enmeshed than parents

who had spontaneously conceived.
When the children were 2 years old, the
oocyte donation and donor insemination
mothers perceived them as more
vulnerable and were more overprotective
than spontaneous conception mothers
(Golombok et al., 2005).

Children conceived using donor
insemination perceived less criticism
from their parents and reported less
frequent disputes with their fathers than
did spontaneously conceived children
(Golombok et al., 2002a, 2002b).

Only six studies (Blake et al., 2014b; Casey
et al., 2013; Cook et al., 1997, Golombok
et al., 2013, 2017; llioi et al., 2017) showed
no statistically significant differences in

the outcomes of positive parenting for the
reproductive donation versus spontaneous
conception families, and nine studies
revealed no substantial variations in
negative parenting between them (Blake
et al., 2014b; Casey et al., 2013; Cook

et al.,, 1997; Golombok et al., 2006b,
20Ma, 2011b, 2013, 2017; llioi et al., 2017).

Only four studies compared the
mutuality values of parent-child
interactions derived from direct
observation in the reproductive
donation and spontaneous conception
families. The data revealed that the
quality of interaction was less positive
when the children were 7 years old

in the donor insemination, oocyte
donation and surrogate motherhood
families than in the families with
spontaneous conception (Casey et al.,
2013; Golombok et al., 2011a, 2011b).
The less positive quality of mutuality
would mostly be attributable to the
values recorded for mother-child
interactions in the donor insemination
and oocyte donation families that had
not yet made a disclosure (Golombok
et al,, 2071a). When the children were
14 years old, only the adolescents
informed of the method of their
conception were included in the
observational assessment. The families
who had had reproductive donation



did not significantly differ from the
spontaneously conceiving families in this
study (Golombok et al., 2017).

Parenting in cis-heterosexual
reproductive donation families versus
AUT-ART families

Donor insemination, oocyte donation and
embryo donation families were compared
with AUT-ART families in 11 studies.

No research compared families with
surrogate motherhood with AUT-ART
families. In four of these studies, parents
and children in the donor insemination,
oocyte donation and embryo donation
groups did not differ significantly from
the AUT-ART families for either the
positive or negative aspects of parenting
(Cook et al., 1997; Golombok et al., 1996,
2002b; Steiner et al., 2007).

For the other studies about positive
parenting, donor insemination mothers’
levels of warmth and comfort with the
secure base role towards their children
were higher than those of AUT-ART
mothers (Owen and Golombok,

2009). Embryo donation fathers had
higher levels of warmth, sensitivity and
emotional involvement than AUT-ART
fathers (MacCallum et al., 2007, 2008).

Mothers and fathers in the oocyte
donation group scored higher than
AUT-ART parents in terms of parental
coordination over the child's discipline
with children aged 4-8 years (Golombok
et al., 1999). When the children were

12 years old, oocyte donation mothers
reported their partners taking less of the
parenting load than AUT-ART mothers
(Murray et al., 2006).

The data collected by Imrie and
collaborators (Imrie et al., 2019), analysing
the responses of oocyte donation
mothers when the children were 1 year
old revealed that they were less confident
than AUT-ART mothers. This finding was
more evident with older mothers.

Regarding negative parenting, mothers
with donor insemination or oocyte
donation had significantly lower levels of
parental distress than AUT-ART mothers
(Golombok et al., 1995, 1999). Mothers in
the donor insemination group recorded
more disciplinary aggression with their
adolescent children than AUT-ART
mothers (Owen and Golombok, 2009).

Only one study (Imrie et al., 2019)
compared the mutuality values of the

reproductive donation families with those
of the AUT-ART families. The direct
observation proved that the scores

of oocyte donation mothers for the
sensitive and structuring variables were
significantly lower than those of the AUT-
ART mothers.

Moreover, the oocyte donation

children scored significantly lower in
responsiveness and involvement than
the AUT-ART children. Interestingly,
when data from twin families were
omitted from the sample, no statistically
significant differences were found
between mother-infant dyads in oocyte
donation and AUT-ART families (Imrie
et al.,, 2019).

Parenting in homosexual reproductive
donation families

In lesbian donor insemination families
and gay surrogate motherhood families,
the quality of the relationship between
the parents and children appeared to be
characterized by high values of positive
parenting (Bos and Gartrell, 2010;
Carone et al., 2018; Golombok et al.,
2018), low levels of negative parenting
and high values of mutuality (Carone

et al.,, 2018; Golombok et al., 2018).

Adolescents conceived using donor
insemination who indicated a high

level of family compatibility were rated
lower on internalizing, externalizing and
total problem behaviour than children
who indicated a low level of family
compatibility (Bos and Gartrell, 2010).

Only four papers compared
homosexual reproductive donation
families with cis-heterosexual
spontaneous conception families, and
only two compared them with AUT-
ART families. For positive parenting
values, these comparisons highlighted
that in lesbian donor insemination
families, biological and non-biological
mothers received the same levels of
score for the quality of parent-child
interactions. In contrast, biological
mothers recorded higher scores

than fathers in cis-heterosexual
donor insemination or spontaneous
conception families (Brewaeys et al.,
1997). Furthermore, in lesbian families,
non-biological mothers had a higher
level of parent-child interaction, child
disciplining and practical childcare than
spontaneous conception and donor
insemination fathers (Brewaeys et al.,
1997; Vanfraussen et al., 2003a).
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Turning to negative parental values,
parental stress levels in donor
insemination lesbian and surrogate
motherhood gay couples were lower than
in spontaneous conception and AUT-ART
cis-heterosexual couples (Borneskong

et al., 2014). Lesbian families with donor
insemination did not differ significantly
from cis-heterosexual donor insemination
families (Chan et al., 1998), and gay
families with surrogate motherhood did
not differ from cis-heterosexual families
with surrogate motherhood (Sydsjo et al.,
2019).

Parenting in single-parent families

No research compared the quality of
parenting between women who were
single mothers by choice and had donor
insemination and mothers spontaneously
conceiving or undergoing AUT-ART.
None of the research included in this
review studied surrogate motherhood in
men who were single fathers by choice.

Regarding the positive aspects of
parenting, single or partnered donor
insemination mothers were not statistically
significantly different in terms of expressed
warmth, the mother's pleasure in play

and the quality of interaction values
(Golombok, 2016, 2021).

A less sensitive response was found in
women who were single mothers by
choice and had donor insemination than
in partnered mothers when the child

was 1year old (Murray and Golombok,
2005a). In contrast, parenting was more
pleasurable when the children were 2
years old (Murray and Golombok, 2005b).

Steiner and colleagues (Steiner et al.,

2007) and Weissenberg and co-

workers (Weissenberg et al., 2007)
specifically analysed the impact of age on
motherhood; in particular Weissenberg
and co-workers revealed that single
mothers, with an average age of 43 years at
the birth of their first child, reported higher
pleasure rates in motherhood than younger
single donor insemination mothers.

Regarding negative parenting values,
there was a lower level of frequency of
battles with the child in families where
the woman was a single mother by
choice and had donor insemination

than in donor insemination partnered
mothers (Golombok et al., 2016).
Parental stress levels were no different
between single and partnered donor
insemination mothers (Chan et al., 1998;



Golombok et al., 2016, 2021; Murray and
Golombok, 2005a, 2005b).

Mutuality did not reveal any difference in
the quality of mother—child interaction
between the families of single or partnered
donor insemination mothers, either when
children were 4-9 years old (Golombok

et al., 2016) or when they were 8-10 years
old (Golombok et al., 2021).

Parenting in disclosing families versus
non-disclosing families

In four studies, a comparison was made
between cis-heterosexual reproductive
donation families who had told their
children about donors or intended to
(disclosing families) and families who had
not and did not intend to disclose (non-
disclosing families). The results of these
studies revealed that the relationship
between the parents and children did not
differ significantly between disclosing and
non-disclosing families for the levels of
positive parenting (llioi et al., 2017; Lycett
et al., 2004; Nachtigall et al., 1997).

However, examining the age at which the
children had learned of their biological
origins, more positive parenting in terms
of maternal warmth and sensitivity

and less negative parenting in terms

of conflict were detected when the
disclosure took place before the age of
7 years (llioi et al., 2017). For children

in middle childhood in families where
the parents had disclosed, the fathers’
parenting distress levels were less in
oocyte donation families (where the
fathers had a genetic link with the child)
than donor insemination families (where
the fathers did not have such a genetic
link) (Blake et al., 2014b).

Moreover, higher levels of negative
parenting were seen among mothers

in non-disclosing donor insemination,
oocyte donation and surrogate
motherhood families: in fact, the levels of
maternal distress (Golombok et al., 2013)
and the severity of conflicts with the
children (Freeman and Golombok, 2012;
Lycett et al., 2004) were greater for
non-disclosing than disclosing mothers
(Golombok et al., 2013).

Children who wished to have more
information about the donor did not
have less positive family relationships
than those who were not interested in
knowing about them (Slutsky et al., 2016;
Vanfraussen et al., 2003b). Indeed, the
more secure the attachment between

the parents and children was, the more
the children showed interest in the donor
and perceived the experience positively
(Slutsky et al., 2016; Zadeh et al., 2017).

DISCUSSION

This review examines the genetic

kinship role, assessing parenting quality

in reproductive donation families who
resorted to third-party reproduction (donor
insemination, oocyte donation, embryo
donation or surrogate motherhood)
compared with families whose child was
genetically linked with both parents (AUT-
ART and spontaneous conception).

Contrary to concerns related to the lack
of a genetic link, the results of the meta-
analyses indicated that reproductive
donation and AUT-ART families had no
significant differences in either positive
or negative parenting values. Interestingly,
families with reproductive donation

had statistically significantly higher
positive and lower negative parenting
values than families who had conceived
spontaneously.

These results demonstrated that the
quality of parenting was not influenced
by the absence or presence of a genetic
link but by other factors that made the
parenting experience similar between
AUT-ART and reproductive donation
families: the shared experience of having
a child after MAR.

The awareness of not being able to have a
genetically linked child and the willingness
to compensate for this condition (Casey
et al., 2013; Hamilton et al., 2007; Imrie
et al., 2019) would be likely to lead
reproductive donation parents to establish
warmer and closer relationships with

the child than spontaneous conception
parents. Couples who persisted in fertility
treatment despite failures could represent
a group of individuals less affected by the
everyday problems of parenting (Imrie and
Golombok, 2018; McMahon et al., 2003),
with strong coping skills and psychological
resilience (Ranjbar et al., 2020; Repokari
et al., 2005).

Furthermore, the emotional involvement
of both partners and mutual
collaboration in childcare found in
families with reproductive donation
could be predictors of the highest level
of positive parenting quality (Gameiro

et al., 2011; Hammemberg et al., 2008)
and a lower level of parental distress
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(Borneskog et al., 2014; Delvecchio

et al., 2015; Fisher et al., 2008) than

in spontaneous conception families.
Finally, pregnancy planning is necessary
for reproductive donation families but
does not always occur in spontaneously
conceiving families. Evidence has
revealed that planned pregnancies are
associated with a better mother-infant
relationship (Carson et al., 2013; Nelson
and O'Brien, 2012).

The narrative account supported the
results of the meta-analysis by highlighting
in families with reproductive donation

the presence of high levels of expressed
warmth, enjoyment of parenting and
pleasure in proximity, and low levels of
conflict, anger and stress. Furthermore,
in the families where the parents were
likely to disclose or had already told the
child of their donor conception, there
were higher levels of positive parenting,
mainly when disclosure occurred before
the age of 7 years. Moreover, reproductive
donation children who felt a more secure
attachment to their parents reported
being more comfortable with their donor
origins.

However, parents who conceived
through reproductive donation were
often overinvolved compared with
spontaneously conceiving parents,
consistent with other studies indicating
that parents could emotionally
overinvest in a long-awaited child (Burns,
2010; van Balen, 1998). These results
suggested that, for future research, a
deeper analysis of mutual parent-child
interactions should be conducted
through direct observation (Agostini

et al., 2020; Bos and van Balen, 2010).

The increasing number of reproductive
donation families highlights that parenting
is changing (Cahn, 2013; Goldberg

and Scheib, 2016; Hargreaves, 2006).
Hence, it is necessary to examine the
characteristics of these new families in
depth. The studies in this review dealing
with the donation of embryos, surrogacy
and single mothers had small sample
sizes, and more data are needed to
reach valid conclusion in these areas.
Moreover, the studies mainly involved
samples from UK, and the same research
group carried out many of them. In the
future, it would be essential to develop
research involving samples from different
countries to consider the impact of
different cultures and legislations.
Bisexual, transgender and queer parents



were not considered because there was
very limited literature on this topic and
it did not meet the selection criteria
required in this review.

Assessing the quality of parenting in
reproductive donation families is essential
both due to the persistent social stigma
towards non-genetic parenting and
‘non-traditional’ pathways to parenthood
(Goldberg et al.,, 2011) and because of
how parental quality affects children's
well-being (Chan et al., 1998; Golombok
et al., 2018).

This study provides valuable information
for healthcare professionals supporting
individuals facing complex and often
conflicting decisions about MAR
treatments and will reassure future
parents about the excellent quality of the
relationship they can establish with their
children without a genetic link.

This investigation indicates that the
relationship between parents and children
is negatively affected not by the absence
of a genetic link, but rather by the
pathway necessary to become a parent.
The elements that matter are the level of
affection and emotional involvement of
both parents, the level of conflict, parental
distress and the decisions made regarding
the disclosure of MAR. As Daniels and
Thorn (2001) have said, MAR allows not
only a woman to give birth, but also a new
family to be born.

ACKNOWLEDGEMENT

The authors thank Martina Bradaschia
for the English-language revision of the
manuscript.

FUNDING

This study was funded by the Institute
for Maternal and Child Health - IRCCS
“Burlo Garofolo” - Trieste, Italy.

REFERENCES

Agostini, F., Andrei, F,, Neri, E., Trombini, E.,
Nuccini, F, Villani, M.T., Aguzzoli, L., Paterlini,
M. Characteristics of early mother-infant
and father-infant interactions: a comparison
between Assisted Reproductive Technology
and Spontaneous Conceiving parents. Int. J.
Environ. Res. Public Health 2020; 17: 8215

Baran, A., Pannor, R. 1993 Lethal secrets. The
psychology of donor insemination 2nd ed.
Problems and solutions Amistad, NY

Berk, L.E. 2017 Development through the
Lifespan. 7th ed. Pearson Upper Saddle River,
NJ

Blake, L., Casey, P, Jadva, V., Golombok, S. ‘I
was quite amazed": donor conception and
parent-child relationships from the child's
perspective. Child Soc. 2014; 28: 425-437

Blake, L., Jadva, V., Golombok, S. Parent
psychological adjustment, donor conception
and disclosure: a follow-up over 10 years.
Hum. Reprod. 2014; 29: 2487-2496

Borenstein, M., Hedges, LV., Higgins, J.PT,,
Rothstein, H.R. 2009 Introduction to meta-
analysis.

Borneskog, C., Lampic, C., Sydsjé, G., Bladh,

M., Skoog Svanberg, A. How do lesbian
couples compare with heterosexual in vitro
fertilization and spontaneously pregnant
couples when it comes to parenting stress?
Acta Paediatr. 2014; 103: 537-545

Bos, H., Gartrell, N. Adolescents of the USA
National Longitudinal Lesbian Family Study:
can family characteristics counteract the
negative effects of stigmatization? Fam.
Process 2010; 49: 559-572

Bos, H., van Balen, F. Children of the new
reproductive technologies: social and genetic
parenthood. Patient Educ. Couns. 2010; 81:
429-435

Bowlby, J. The making and breaking of affectional
bonds. aetiology and psychopathology in the
light of attachment theory. Br. J. Psychiatry
1977; 130: 201-210

Bray, I, Gunnell, D, Davey Smith, G. Advanced
paternal age: how old is too old? J. Epidemiol.
Community Health 2006; 2006: 851-853

Brewaeys, A. Review: parent-child relationships
and child development in donor insemination
families. Hum. Reprod. Update 2001; 7: 38-46

Brewaeys, A., Ponjaert, I., Van Hall, EV,,
Golombok, S. Donor insemination: child
development and family functioning in lesbian
mother families. Hum. Reprod. 1997; 12:
1349-1359

Brooke, B.S, Schwartz, TA., Pawlik, .M. MOOSE
Reporting Guidelines for Meta-analyses of
Observational Studies. JAMA Surg. 2021; 156:
787-788

Burns, L.H. Infertility counselling. Kovacs G.
The subfertility handbook: a clinician's guide
Cambridge University Press Cambridge, UK
2010: 211-224, 2nd ed

Cahn, N. 2013 The new kinship: Constructing
donor-conceived families. NYU Press New
York

Calhaz-Jorge, C., De Geyter, C.H., Kupka, M.S.,
Wyns, C., Mocanu, E., Motrenko, T., Scaravelli,
G., Smeenk, J., Vidakovic, S., Goossens, V.
Survey on ART and IUl: legislation, regulation,
funding and registries in European countries:
The European IVF-monitoring Consortium
(EIM) for the European Society of Human

15

Reproduction and Embryology (ESHRE). Hum.
Reprod. Open 2020: 2020

Carone, N., Baiocco, R., Lingiardi, V., Kerns,
K. Child attachment security in gay father
surrogacy families: parents as safe havens and
secure bases during middle childhood. Attach
Hum. Dev. 2020; 22: 269-289

Carone, N., Lingiardi, V., Chirumbolo, A.,
Baiocco, R. Italian gay father families formed
by surrogacy: parenting, stigmatization, and
children's psychological adjustment. Dev.
Psychol. 2018; 54: 1904-1916

Carson, C., Redshaw, M., Sacker, KY., Kurinczuk,
J.J., Quigley, M.A. Effects of pregnancy
planning, fertility, and assisted reproductive
treatment on child behavioural problems at
5 and 7 years: evidence from the Millennium
Cohort Study. Fertil. Steril. 2013; 99: 456-463

Carsten, J. 2003 After Kinship (New Departures
in Anthropology). Cambridge University Press
Cambridge, UK: 163-183

Casey, P, Jadva, V., Blake, L., Golombok, S.
Families Created by Donor Insemination:
Father-Child Relationships at Age 7. Fam.
Relat. 2013; 75: 858-870

Casonato, M., Habersaat, S. Parenting without
being genetically connected. Enfance;
psychologie, pédagogie, neuropsychiatrie,
sociologie 2015; 3: 289-306

Chan, RW.,, Raboy, B., Patterson, C.J.
Psychosocial adjustment among children
conceived via donor insemination by lesbian
and heterosexual mothers. Child Dev. 1998;
69: 443-457

Collins, W.A., Maccoby, E.E, Steinberg,
L., Hetherington, E.M., Bornstein, M.H.
Contemporary research on parenting. The
case for nature and nurture. Am. Psychol.
2000; 55: 218-232

Cook, R., Vatey, |., Michova, Z., Golombok, S.
The European study of assisted reproduction
families: a comparison of family functioning
and child development between Eastern
and Western Europe. J. Psychosom. Obstet.
Gynaecol. 1997; 18: 203-212

Daniels, K.R., Grace, V.M., Gillett, W.R. Factors
associated with parents’ decisions to tell
their adult offspring about the offspring's
donor conception. Hum. Reprod. 2011; 26:
2783-2790

Daniels, K.R., Thorn, P. Sharing information
with donor insemination offspring: a child-
conception versus a family-building approach.
Hum. Reprod. 2001; 16: 1792-1796

Delvecchio, E., Sciandra, A., Finos, L., Mazzeschi,
C., Riso, D.D. The role of co-parenting alliance
as a mediator between trait anxiety, family
system maladjustment, and parenting stress in
a sample of non-clinical Italian parents. Front
Psychol. 2015; 6: 1177

Diez, M., Gonzalez, M., Morgado, B. Single
mothers by choice in Spain: Parenting and
psychosocial adjustment in adopted and ART
children. J. Fam. Psychol. 2021; 35: 767-779

Duncan, G.J,, Lee, K., Rosales-Rueda, M., Kalil,
A. Maternal Age and Child Development.
Demography 2018; 55: 2229-2255

Dunn, J. The adjustment of children in
stepfamilies: lessons from community studies.
Child Adolesc. Ment. Health 2002; 7: 154-161

Fisher, JRW., Hammarberg, K., Baker, G.HW.
Antenatal mood and foetal attachment after
assisted conception. Fertil. Steril. 2008; 89:
103-1112


https://doi.org/10.1016/j.rbmo.2022.08.099
https://doi.org/10.1016/j.rbmo.2022.08.099
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0002
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0002
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0002
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0002
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0002
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0002
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0002
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0003
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0003
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0003
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0004
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0004
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0004
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0005
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0005
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0005
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0005
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0006
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0006
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0006
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0006
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0007
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0007
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0007
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0008
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0008
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0008
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0008
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0008
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0008
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0009
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0009
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0009
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0009
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0009
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0010
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0010
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0010
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0010
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0011
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0011
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0011
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0011
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0012
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0012
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0012
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0013
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0013
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0013
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0014
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0014
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0014
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0014
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0014
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0015
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0015
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0015
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0015
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0016
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0016
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0016
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0016
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0017
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0017
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0017
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0018
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0018
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0018
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0018
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0018
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0018
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0018
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0018
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0018
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0019
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0019
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0019
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0019
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0019
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0020
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0020
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0020
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0020
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0020
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0021
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0021
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0021
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0021
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0021
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0021
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0022
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0022
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0022
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0023
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0023
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0023
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0023
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0024
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0024
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0024
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0024
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0025
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0025
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0025
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0025
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0025
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0026
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0026
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0026
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0026
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0026
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0027
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0027
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0027
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0027
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0027
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0027
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0028
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0028
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0028
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0028
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0028
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0029
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0029
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0029
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0029
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0030
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0030
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0030
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0030
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0030
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0030
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0031
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0031
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0031
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0031
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0032
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0032
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0032
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0033
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0033
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0033
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0034
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0034
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0034
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0034

Freeman, T., Golombok, S. Donor insemination
families: a follow-up study of disclosure
decisions, family relationships and child
adjustment at adolescence. RBM Online 2012;
25:193-203

Freeman, T., Graham, S., Ebtehaj, F,, Richards, M.
2014 Relatedness in Assisted Reproduction:
Families, Origins and Identities. Cambridge
University Press Cambridge, UK: 145-311

Gameiro, S., Nazare, B., Fonseca, A., Moura-
Ramos, M., Canavarro, M.C. Changes in
marital congruence and quality of life across
the transition to parenthood in couples who
conceived spontaneously or with assisted
reproductive technologies. Fertil. Steril. 2011;
96: 1457-1462

Goldberg, A., Scheib, J. Female-partnered
women conceiving kinship: does sharing a
sperm donor mean we are family? J. Lesbian
Stud. 2016; 20: 427-441

Goldberg, N.G, Bos, H.M, Gartrell, N.K.
Substance use by adolescents of the USA
National Longitudinal Lesbian Family Study. J.
Health Psychol. 2011; 16: 1231-1240

Golombok, S., Blake, L., Casey, P, Roman, G.,
Jadva, V. Children born through reproductive
donation: a longitudinal study of psychological
adjustment. J. Child Psychol. Psychiatry 2013;
54: 653-660

Golombok, S., Blake, L., Slutsky, J., Raffanello, E.,
Roman, G.D., Ehrhardt, A. Parenting and the
adjustment of children born to gay fathers
through surrogacy. Child Dev. 2018; 89:
1223-1233

Golombok, S., Brewaeys, A., Cook, R., Giavazzi,
MT., Guerra, D., Mantovani, A, van Hall, E.,
Crosignani, PG., Dexeus, S. The European
study of assisted reproduction families: family
functioning and child development. Hum.
Reprod. 1996, 11: 2324-2331

Golombok, S., Brewaeys, A., Giavazzi, M.T,,
Guerra, D., MacCallum, F, Rust, J. The
European study of assisted reproduction
families: the transition to adolescence. Hum.
Reprod. 2002; 17: 830-840

Golombok, S., Cook, R., Bish, A., Murray, C.
Families created by the new reproductive
technologies: quality of parenting and social
and emotional development of the children.
Child Dev. 1995; 66: 285-298

Golombok, S., llioi, E., Blake, L., Roman, G.,
Jadva, V. A longitudinal study of families
formed through RD: parent-adolescent
relationships and adolescent adjustment at
age 14. Dev. Psychol. 2017; 53: 1966-1977

Golombok, S., Jadva, V., Lycett, E., Murray, C.,
MacCallum, F. Families created by gamete
donation: follow-up at age 2. Hum. Reprod.
2005; 20: 286-293

Golombok, S., Lycett, E., MacCallum, F.,, Jadva,
V., Murray, C., Rust, J., Abdalla, H., Jenkins, J.,
Margara, R. Parenting infants conceived by
gamete donation. J. Fam. Psychol. 2004; 8:
443-452

Golombok, S., MacCallum, F., Goodman, E.,
Rutter, M. Families with children conceived by
donor insemination: a follow-up at age twelve.
Child Dev. 2002; 73: 952-968

Golombok, S., MacCallum, F., Murray, C., Lycett,
E., Jadva, V. Surrogacy families: parental
functioning, parent-child relationships and

children's psychological development at age 2.

J. Child Psychol. Psychiatry 2006, 47: 213-222
Golombok, S., Murray, C., Brinsden, P, Abdalla,
H. Social versus biological parenting:

family functioning and the socioemotional
development of children conceived by egg or
sperm donation. J. Child Psychol. Psychiatry
1999; 40: 519-527

Golombok, S., Murray, C., Jadva, V., Lycett,
E., MacCallum, F, Rust, J. Non-genetic and
non-gestational parenthood: consequences
for parent- child relationships and the
psychological well-being of mothers, fathers
and children at age 3. Hum. Reprod. 2006; 21:
1918-1924

Golombok, S., Murray, C., Jadva, V., MacCallum,
F., Lycett, E. Families created through
surrogacy arrangements: parent-child
relationships in the 1st year of life. Dev.
Psychol. 2004; 40: 400-411

Golombok, S., Readings, J., Blake, L., Casey, P,
Marks, A., Jadva, V. Families created through
surrogacy: mother-child relationships and
children's psychological adjustment at age 7.
Dev. Psychol. 2011; 47: 1579-1588

Golombok, S., Readings, J., Blake, L., Casey,
P, Mellish, L., Marks, A., Jadva, V. Children
conceived by gamete donation: psychological
adjustment and mother- child relationships at
age 7. J. Fam. Psychol. 2011; 25: 230-239

Golombok, S., Zadeh, S., Freeman, T., Lysons, J.,
Foley, S. Single mothers by choice: Parenting
and child adjustment in middle childhood. J
Fam Psychol. 2021; 35: 192-202

Golombok, S., Zadeh, S., Imrie, S., Smith, V,,
Freeman, T. Single mothers by choice:
mother-child relationships and children's
psychological adjustment. J. Fam. Psychol.
2016; 30: 409-418

Golombok, S. 2015 Modern families: Parents
and children in new family forms. Cambridge
University Press Cambridge, UK

Greenfeld, D.A. Effects and outcomes of third-
party reproduction: parents. Fertil. Steril.
2015; 104: 520-524

Gurtin, Z.B., Faircloth, C. Conceiving
contemporary parenthood: imagining,
achieving and accounting for parenthood in
new family forms. Anthropol. Med. 2018; 25:
243-248

Hamilton, L., Cheng, S., Powell, B. Adoptive
parents, adaptive parents: evaluating the
importance of biological ties for parental
investment. Am. Sociol. 2007; 72: 95-116

Hammarberg, K., Fisher, J.R., Wynter, K.H.
Psychological and social aspects of pregnancy,
childbirth and early parenting after assisted
conception: a systematic review. Hum.
Reprod. Update 2008; 14: 395-414

Hargreaves, K. Constructing families and kinship
through donor insemination. Sociol Health Ilin.
2006; 28: 261-283

Hershberger, PE, Gallo, AM, Adlam, K.,
Driessnack, M., Grotevant, H.D., Klock, S.C.,
Pasch, L., Gruss, V. Parents' experiences telling
children conceived by gamete and embryo
donation about their genetic origins. F&S Rep.
2021; 9: 479-486

llioi, E., Blake, L., Jadva, V., Roman, G., Golombok,
S. The role of age of disclosure of biological
origins in the psychological wellbeing of
adolescents conceived by reproductive
donation: a longitudinal study from age 1 to
age 14. J. Child Psychol. Psychiatr. 2017; 58:
315-324

Imrie, S., Golombok, S. Long-term outcomes of
children conceived through egg donation and
their parents: a review of the literature. Fertil.
Steril. 2018; 110: 1187-1193

16

Imrie, S., Jadva, V., Fishel, S., Golombok, S.
Families created by egg donation: parent-
child relationship quality in infancy. Child Dev.
2019; 90: 1333-1349

Imrie, S., Jadva, V., Golombok, S. “Making the
child mine”: mothers’ thoughts and feelings
about the mother-infant relationship in egg
donation families. J. Fam. Psychol. 2020; 34:
469-479

Indekeu, A., Dierickx, K., Schotsmans, P,

Daniels, K.R., Rober, P, D'Hooghe, T. Factors
contributing to parental decision-making in
disclosing donor conception: a systematic
review. Hum. Reprod. Update 2013; 19:
714-733

Inhorn, M., Birenbaum-Carmeli, D. Assisted
Reproductive Technologies and Culture
Change. Annu. Rev. Anthropol. 2008; 37:
177-196

Kirkman, M. Being a 'real' mum: motherhood
through donated eggs and embryos. Women's
stud. int. g. forum. 2008; 31: 241-248

Kovacs, G.T., Wise, S., Finch, S. Functioning of
families with primary school-age children
conceived using anonymous donor sperm.
Hum. Reprod. 2013; 28: 375-384

Laursen, B., Collins, W.A. Parent—Child
Relationships During Adolescence. Lerner
R.M., Steinberg L. Handbook of Adolescent
Psychology John Wiley & Sons 2009: 3-42

Lycett, E., Daniels, K., Curson, R., Chir, B.,
Golombok, S. Offspring created as a
result of donor insemination: a study of
family relationships, child adjustment, and
disclosure. Fertil. Steril. 2004; 82: 172-179

Mac Dougall, K., Beyene, VY., Nachtigall, R.D.
“Inconvenient biology:” advantages and
disadvantages of first-time parenting after age
40 using in vitro fertilization. Hum. Reprod.
2012; 27: 1058-1065

MacCallum, F., Golombok, S., Brinsden, P.
Parenting and child development in families
with a child conceived through embryo
donation. J. Fam. Psychol. 2007; 21: 278-287

MacCallum, F., Keeley, S. Disclosure patterns of
embryo donation mothers compared with
adoption and IVF. Reprod. Biomed. Online
2012; 24: 745-748

MacCallum, F, Keeley, S. Embryo donation
families: a follow-up in middle childhood. J.
Fam. Psychol. 2008; 22: 799-808

McMahon, C., Gibson, F,, Leslie, G., Cohen,

J., Tennant, C. Parents of 5-year-old in

vitro fertilization children: Psychological
adjustment, parenting stress, and the
influence of subsequent in vitro fertilization
treatment. J. Fam. Psychol. 2003; 17: 361-369

Murray, C., Golombok, S. Going it alone: solo
mothers and their infants conceived by donor
insemination. Am. J. Orthopsychiatr. 2005; 75:
242-253

Murray, C., Golombok, S. Solo mothers and their
donor insemination infants: follow-up at age 2
years. Hum. Reprod. 2005; 20: 1655-1660

Murray, C., MacCallum, F., Golombok, S. Egg
donation parents and their children: Follow-
up at age 12 years. Fertil. Steril. 2006; 85:
610-618

Nachtigall, R.D., Tschann, J.M., Szkupinski
Quiroga, S., Pitcher, L., Becker, G. Stigma,
disclosure, and family functioning among
parents of children conceived through donor
insemination. Fertil. Steril. 1997; 48: 83-89

Nelson, J.A., O'Brien, M. Does an unplanned
pregnancy have long-term implications for


http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0035
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0035
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0035
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0035
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0035
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0036
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0036
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0036
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0036
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0037
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0037
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0037
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0037
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0037
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0037
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0037
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0038
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0038
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0038
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0038
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0039
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0039
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0039
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0039
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0040
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0040
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0040
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0040
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0040
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0041
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0041
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0041
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0041
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0041
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0042
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0042
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0042
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0042
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0042
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0042
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0043
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0043
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0043
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0043
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0043
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0044
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0044
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0044
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0044
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0044
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0046
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0046
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0046
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0046
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0046
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0047
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0047
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0047
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0047
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0048
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0048
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0048
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0048
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0048
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0049
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0049
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0049
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0049
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0050
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0050
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0050
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0050
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0050
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0051
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0051
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0051
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0051
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0051
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0051
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0052
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0052
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0052
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0052
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0052
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0052
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0052
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0053
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0053
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0053
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0053
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0053
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0054
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0054
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0054
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0054
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0054
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0055
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0055
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0055
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0055
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0055
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0056
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0056
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0056
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0056
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0057
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0057
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0057
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0057
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0057
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0058
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0058
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0058
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0059
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0059
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0059
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0060
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0060
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0060
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0060
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0060
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0061
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0061
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0061
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0061
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0062
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0062
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0062
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0062
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0062
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0063
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0063
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0063
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0064
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0064
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0064
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0064
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0064
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0064
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0065
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0065
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0065
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0065
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0065
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0065
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0065
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0066
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0066
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0066
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0066
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0067
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0067
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0067
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0067
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0068
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0068
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0068
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0068
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0068
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0069
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0069
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0069
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0069
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0069
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0069
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0070
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0070
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0070
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0070
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0071
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0071
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0071
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0072
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0072
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0072
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0072
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0073
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0073
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0073
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0073
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0074
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0074
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0074
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0074
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0074
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0075
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0075
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0075
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0075
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0075
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0076
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0076
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0076
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0076
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0077
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0077
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0077
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0077
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0078
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0078
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0078
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0079
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0079
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0079
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0079
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0079
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0079
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0080
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0080
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0080
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0080
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0081
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0081
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0081
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0082
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0082
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0082
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0082
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0083
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0083
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0083
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0083
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0083
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0084
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0084

mother-child relationships? J. Fam. Issues
2012; 33: 506-526

Owen, L., Golombok, S. Families created
by assisted reproduction: parent-child
relationships in late adolescence. J. Adolesc.
2009, 32: 835-848

Page, M.J., McKenzie, J.E., Bossuyt, PM., Boutron,
I, Hoffmann, T.C., Mulrow, C.D., Shamseer,
L., Tetzlaff, J.M., Akl, E.A., Brennan, S.E.
The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews.
BMJ 2021; 372: n71

Quinton, D., Rutter, M. Parenting breakdown:
The making and breaking of intergenerational
links. Avebury Gower, Aldershot, England 1988

Ranjbar, F., Warmelink, J.C., Gharacheh, M. Prenatal
attachment in pregnancy following assisted
reproductive technology: A literature review. J.
Reprod. Infant Psychol. 2020; 38: 86-108

Readings, J., Blake, L., Casey, P, Jadva, V.,
Golombok, S. Disclosure and everything in
between: decisions of parents of children
conceived by donor insemination, egg
donation and surrogacy. Reprod. Biomed.
Online 2011; 22: 485-495

Repokari, L., Punamaki, R.L., Poikkeus, P, Vilska,
S., Unkila-Kallio, L., Sinkkonen, J., Aimqyist,
F., Tiitinen, A., Tulppala, M. The impact of
successful assisted reproduction treatment
on female and male mental health during
transition to parenthood: a prospective
controlled study. Hum. Reprod. 2005; 20:
3238-3247

Rosholm, R., Lund, R., Molbo, D., Schmidt, L.
Disclosure patterns of mode of conception
among mothers and fathers-5-year follow-up
of the Copenhagen Multi-centre Psychosocial
Infertile (COMPI) cohort. Hum. Reprod. 2010;
25: 2006-2017

Salevaara, M., Suikkari, A.M., Soderstrom-Anttila,
V. Attitudes and disclosure decisions of
Finnish parents with children conceived
using donor sperm. Hum. Reprod. 2013; 28:
2746-2754

Sandelowski, M., Harris, B.G., Holditch-Davis, D.
“Somewhere out there”: Parental claiming in
the preadoption waiting period. J. Contemp.
Ethnogr. 1993; 21: 464-486

Slutsky, J., Jadva, V., Freeman, T, Persaud, S.,
Steele, M., Steele, H., Kramer, W., Golombok,
S. Integrating donor conception into identity
development: adolescents in fatherless
families. Fertil. Steril. 2016; 106: 51-282

Soderstrom-Antilla, V., Foudila, T, Ripatti, U.,
Siegberg, R. Embryo donation: outcome
and attitudes among embryo donors and
recipients. Hum. Reprod. 2001; 16: 1120-1128

Soderstrom-Anttila, V., Salevaara, M., Suikkari,
A.M. Increasing openness in oocyte donation
families regarding disclosure over 15 years.
Hum. Reprod. 2010; 25: 2535-2542

Steiner, A.Z., Paulson, R.J. Motherhood after
age 50: an evaluation of parenting stress and
physical functioning. Fertil. Steril. 2007; 87:
1327-1332

Sydsjo, G., Skoog Svanberg, A., Lampic, C.
Cross-border surrogacy: Experiences of
heterosexual and gay parents in Sweden. Acta
Obstet. Gynecol. Scand. 2019; 98: 68-76

Tallandini, M.A, Zanchettin, L., Gronchi, G.,
Morsan, V. Parental disclosure of assisted
reproductive technology (ART) conception to
their children: a systematic and meta-analytic
review. Hum. Reprod. 2016; 31: 1275-1287

Tasker, F. Same-Sex Parenting and child
development: Reviewing the Contribution of
Parental Gender. J. Marriage Fam. 2010; 72:
35-40

17

van Balen, F. Development of IVF children. Dev.
Rev. 1998; 18: 30-46

Vanfraussen, K., Ponjaert-Kristoffersen, I.,
Brewaeys, A. Family functioning in lesbian
families created by donor insemination. Am. J.
Orthopsychiatry 2003; 73: 78-90

Vanfraussen, K., Ponjaert-Kristoffersen, I.,
Brewaeys, A. Why do children want to know
more about the donor? The experience
of youngsters raised in lesbian families. J.
Psychosom. Obstet. Gynaecol. 2003; 24: 31-38

Weissenberg, R., Landau, R., Madgar, |. Older
single mothers assisted by sperm donation
and their children. Hum. Reprod. 2007; 22:
2784-2791

Whiting, PF, Rutjes, AW., Westwood, M.E.,
Mallett, S., Deeks, J.J., Reitsma, J.B., Leeflang,
M.M., Sterne, J.A., Bossuyt, PM. QUADAS-2
Group. QUADAS-2: a revised tool for the
quality assessment of diagnostic accuracy
studies. Ann. Intern. Med. 2011; 155: 529-536

Zadeh, S., Jones, C.M,, Basi, T., Golombok, S.
Children's thoughts and feelings about their
donor and security of attachment to their
solo mothers in middle childhood. Hum.
Reprod. 2017; 32: 868-875

Zweifel, J.E. Last chance or too late? Counselling
prospective older parents. Covington S.N.
Fertility counselling: clinical guide and case
studies Cambridge University Press Cambridge,
U.K. 2015: 150-163

Received 25 April 2022; received in revised form
16 July 2022; accepted 9 August 2022.


http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0084
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0084
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0085
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0085
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0085
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0085
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0086
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0086
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0086
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0086
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0086
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0086
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0087
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0087
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0087
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0088
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0088
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0088
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0088
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0089
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0089
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0089
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0089
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0089
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0089
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0090
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0090
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0090
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0090
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0090
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0090
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0090
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0090
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0091
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0091
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0091
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0091
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0091
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0091
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0092
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0092
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0092
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0092
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0092
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0093
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0093
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0093
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0093
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0094
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0094
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0094
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0094
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0094
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0095
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0095
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0095
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0095
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0096
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0096
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0096
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0096
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0097
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0097
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0097
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0097
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0098
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0098
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0098
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0098
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0099
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0099
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0099
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0099
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0099
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0100
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0100
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0100
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0100
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0101
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0101
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0102
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0102
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0102
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0102
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0103
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0103
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0103
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0103
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0103
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0104
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0104
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0104
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0104
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0105
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0105
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0105
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0105
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0105
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0105
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0107
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0107
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0107
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0107
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0107
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0108
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0108
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0108
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0108
http://refhub.elsevier.com/S1472-6483(22)00636-8/sbref0108

	﻿The quality of parenting in reproductive donation families: A meta-analysis and systematic review
	﻿Introduction
	﻿Materials and methods
	﻿Selection criteria
	﻿Search strategy
	﻿Selection of papers
	﻿Methodological quality appraisal
	﻿Statistical analysis

	﻿Results
	﻿Characteristics of the included studies
	﻿Risk of bias
	﻿Meta-analysis
	﻿Study-specific findings
	﻿Parenting in cis-heterosexual reproductive donation families versus spontaneous conception families
	﻿Parenting in cis-heterosexual reproductive donation families versus AUT-ART families
	﻿Parenting in homosexual reproductive donation families
	﻿Parenting in single-parent families
	﻿Parenting in disclosing families versus non-disclosing families


	﻿Discussion
	﻿Supplementary materials
	﻿References




